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We mby,dirtjngu(rh between two rather diiterent iarms that an 
interest in scientific methodology might take: 

1, The attempt to provide an aceureter svstematicl and 
l!luminat4ng characterlrst(on 04 the scientltfc practice 
Oi an hi6tOriCaib given qrouP of scfenttsts~ Debt or Present, 

2. lbe attempt to transform and improve se~entiffc practice in a 
Qlvan areat ppomptad by the avrllabillty of Powrriul new tools, 
apd ggfde$ by the intuitive sense of methodological rightness 
of scientists practicing in the given area* 

the first of there aoo~oaches to the study oi methodoloev is descrfptfvc, 
while the second fs primarily normative (though the newt improved methods 
surely are to be described, with bbth completeness and Precision), 

While each of these aPproaches IS reflected to some degree in 
the AI work done at SUMEX~IMI it seem8 to me that the second one is 
Preponderantl no lass interesting dhflosophfcallv than the first, and 
Potentially much mbpe sfgnlf(cant ?rom a practical point of view, some 
soylou description of existing scientific practice is attempted@ but 
this ia not pursued bevond the level aceesslble to lntrospectionr and 
tends to be used merely as a stsrtlng Point for improvements, Even in 
situations Where the ln(tla1 intent is only to make existing methods 
more tully ewplfcftf the HPP emPhss!s on htgh oerfo~mance is likely to 
lead to transformed msthOd8 designed to take rdvantaoe 04 the 8Peclsl 
abilities of the computer, 

In the instances 04 the second approach ihat concern us4 the 
“Poweriul new tool sn are oi course the computer and associated AI 
Prbgrammlng teehnioucs,, New tools generally call ior changed methods! 
the correct emroach to a g4ven problem for an investlaator armed with a 
slide rule and two graduate a8slstant8 will in general be quite 
df$ferqnt iram the right approach to the same Problem for an 
investigator eauippad wfth eVPDPm10 and a research staff o;i 20, In 
effectr one engaged In,the effort to develop appropriate new methods 
must 8omehow~eli~it irom his Informed 
M8cientiffc intuition 

~~methodologtcal consclenee~~ or 
g the best way to Proceed In the new ritustion, 

This !s no easy taskr howeverr since the intellectual component here 
reierred to as nmethodologicel con6cienceM seems to be mere of a tester 
than a generator of new methods, Alsop the test itself is not a simple 
e priori oner but involves a strong amplrf 

! 
al component, One Plausible 

aporoaeh to the eeneratfon~oroblem fs to v ew posstble new methods as 
modified versions of existing methods, 

Pursued at the lowest level, such methodolag~cal enterprises arc 
hardly distinguishable from the main body of scfemtfffc research which, 
With regularity if not~routlner results In the development oi new methods, 
But the HPP methodologist typically is looking fop the general in the 
PartiCUlarp he IS especially interested In developing methods whose ranges 
Of aPPllcabflity extend well beyond the contexts of their development, 



So our methodologfst is *aced with hfs own practloal oroblem.o! induction, 
If he suceeads In ilnding methods with demonstrable app1fcabflftv over II 
very wide range of sublezt~~..mat t~a!!sr lbYm--hQ will-b~e cant rfnuted not 

Just to (SaY] chemical methodology, but to the methodology (and oarhaps 
even the logic) oi science, 

Consider now) ior exampler the thesis that “scientific discovery 
ir heud@tic searchpbV in the cbntext oi work on DENDRAL and 
Meta-DENORAL, What fa the statya o? thfs thesis in the ltght of the 
foregoing dfscussfon? The thesis fs not the descrjotive concluefon of a 
aareful emPiriGa1 investigation of human discovery processesr since no 
SUoh fnvastfgaf(on has been undertaken by the Heuristic Programming 
Group, Nor Is ft merely the assertion of a possibllfty~ tha result of a 
ssyfffcfency analvais” in Newell~s sense, Ratherr it is (or at least 
aspfree to be) a normatfva methodological prestrfotlon, Whether it fs 
roqarded.prfor to the DENORAL fnvestfgatfons as a preliminary working 
hypoth 
*)nife@t getions, 0 

@f$r or afterwards as a conclusion supported by those 
the thesis asserts thatr in vfew of the fniormation 

Proce@sfng capabilities that are now8 becoming aveflabler scfentfffe 
d~@oovery OUGHT to be a matter of (computer-aIded> heuristic search, 
tfhe loughtl occurrfng here fs that of rationality, not morality.1 

It mustr oi course, be consfdered what qualff~catfons (if anv) 
@hbuld be made to this thesfs -- or equfvalentlyr how broad an 
amliortion of the thesfs is Justfifed by the experience wfth DENDRAL 
and ~rta~Q~NDI?AL, It must albo be,consfdered whether more speclife 
VgP8!Opr of the thesis can be supported w-.versfons that relate certain 
kinds of discovery problem with specific forms or arganfratfons of 
hsuristfa search” And It must be asked whether a reasonable range of 
a\tePnatjVtS to the vepsiona being defended have been concefvedr 
dovelOp#dr and allowed to compete iafrly, Rut these fnductive fssues do 
not ohrnoe the basic nature at the the$!n as a prescrfptfon of narmatfve 
mrthgdbFow, To the extent that investigators generally become 
conv!noed that this presqriptfon is correct and widely applicable on a 
prpct(cal barfat scfentfflc discovery will in fret become a matter of 
(computer-afded) heurfatic search, 

I think that sjmflar analyses would be appropriate for most 
(though perhaps not qufte all1 of t,he methodological theses that AI work 
It ,SUMEX~AIM might be found to support, If this Is sol then the main 
,fmpaet of HPP-style AI work on sefentlffc methodology !s the development 
Of .newp imprbved methods that are precisely formulated, wfth some 
fmProVsd Understandfng of current methods befng produced as a 
bYqP?odugt, At the mfnfmumr the new methods may be of quite limited 
sPP)fcabflftyr and not clearly better than many plausible but untried 
rltePnatlVe8, 
aab~ce, 

At the maxfmum, they may be contrlbut4ons to the logje of 
Needless to save ,thfs impact of AI on methodologv is fn Its 

earliest stagear being at present iar more potent/al than actual” 


